1. Introduction
===============

The development of public health is influenced directly by health workers. As its most important component, the primary health workers in the township hospitals are also the symbol of development level of public health service.^\[[@R1]\]^ To some extent, the quantity, quality, and capacity of public health service will be decided by Primary health workers who affect the development level of health service.^\[[@R2]\]^ Primary health workers play an irreplaceable role, as key players in primary health service by providing and promoting the development of primary public health service.^\[[@R3]\]^

The individual health service aims to help residents to realize health risks, and to encourage them to quit unhealthy behaviors. An increasing number of residents, especially the elderly, have begun being concerned with chronic disease intervention.^\[[@R4]\]^ Some intervention models for the elderly include methods of self-efficiency, family, and social support in rural China.^\[[@R5]\]^ In this study, the behaviors of township hospital workers were changed into guiding the health service, which includes providing individual service, information utilization, and information exchange. Recently, several related studies on general behavior changes have conducted.^\[[@R3],[@R6]\]^ However, few studies have focused on the mechanism of behavior changes of health workers in the township hospitals, and our study seeks to fill this gap.

The primary information system includes healthcare records management, health information service, primary public health service, basic medical service, and institutional operations management and monitoring, which are provide according to the requirements of the basic functional specifications of primary health care information system.^\[[@R7],[@R8]\]^ Specifically, township hospital workers played essential roles in providing primary health services, such as providing individual service to residents, seeking clinic skills support from municipal experts, supplying technology skills supports to village doctors, providing referral of patients, through decision support using the information system, reporting patients' diagnostic information to municipal hospitals and providing patients' information to village doctors, and so on.^\[[@R9],[@R10]\]^ At present, the information system of primary health care institutions remains isolated, fragmented, and incomplete. The systems are not interlinked and data are not shared, thereby increasing the workload of health workers. Meanwhile, the incomplete information system and obvious functional fragmentation also increase the workload of the health workers.^\[[@R7],[@R10]\]^ The limitation of the health system operation and maintenance, incomplete information infrastructure construction, and unstable network are some of the issues that township hospital workers will face. The lack of information exchange is another obvious problem in the primary health care.^\[[@R11],[@R12]\]^ As a major management measure, information exchange contains information check, evaluation and summary of patients' visiting to the doctors, village doctor\'s postoperative visit, and postpartum visit. Information exchange among different health systems, such as the village health system and township hospitals, cannot occur smoothly because most village doctors cannot operate computers well. However, comprehensive, correct, and effective information exchange are vital to the modification of the work plan and to the certain of measures and regularization of standards.^\[[@R13]\]^ Moreover, some township hospital doctors will not provide feedback on the patients' information to city hospitals, such as on the chronic diseases of residents to the city hospitals because the unstable network system.^\[[@R11],[@R14]\]^

In this study, we focused on the changes in the 3 kinds of behaviors of health workers in township hospitals, as well as the impact factors before and after intervention in the sample areas of Qianjiang city, Hubei Province, China. The theory of planned behavior (TPB) includes the behavior attitude (BA), subjective norm (SN), perceived behavior control (PBC), behavior intention (BI), and behavior. Based on the TPB, the behavior changes of the township hospital health workers were explored by 3 intervention methods: individual service, health information utilization, and health information exchange. Following our research, the health service integration and service of family physician model have been implemented by health workers including clinic workers, public health workers, and nurses in Qianjiang city, Hubei Province.^\[[@R7]\]^ Concurrently, the health information system was established in 2015, around various health and medical institutions. The system integrated primary public health service programs, regional medical and health resources, major public health items, free premarital medical examination, and pregnancy eugenic health examination, as well as forge links with all health services tires.^\[[@R15]\]^ As direct participants, township hospital health workers are the most dynamic and functional elements of the health system.^\[[@R16],[@R17]\]^ A considerable number of studies on behavior change have been conducted. According to other related research, the theory of behavior change has been the precondition of people\'s behavior change.^\[[@R18]\]^ However, the behavior change of health workers of township hospitals, as the direct providers of health service, significantly influences the individual service, information utilization, and information exchange.^\[[@R19],[@R20]\]^

2. Methods
==========

2.1. Sampling
-------------

At the base-line 437 health workers are from the township hospitals that include the control group (212) and the intervention group (225). At the end-line of the study, 5 township hospital health workers were excluded for transferring positions, leaving a total number of the 432 township hospital workers, which includes 209 township hospital health workers in the control group and 223 in the intervention group. Self-reporting questionnaires were used to test the health workers in township hospitals. The Cronbach α of the questionnaires was 0.842, and satisfactory reliability was above 0.7 (Fig. [1](#F1){ref-type="fig"}).

![The samples of health workers in the township hospitals.](medi-97-e12714-g001){#F1}

2.2. Statistical analysis
-------------------------

All the data were inputted into SPSS software (v.20.0, SPSS Inc., Chicago, IL) for statistical analysis by all the participants in this study, and all the participants were trained before inputting the data. *t* test was adopted to analyze the differences between control and intervention groups of the health workers in the township hospitals. Difference test of the behaviors of township hospital health workers and the key influencing factors in the township hospitals also by adopting *t* test. Statistical analysis of differences about the increment of the 3 kinds of behaviors of health workers in the township hospitals, and the essential influencing factors by adopting to *t* test and *U* test. Partial least squares (PLS) was adopted in the structure model estimation of the individual service of township hospital workers, the health information utilization, and information exchange.

3. Results
==========

3.1. Remarkable difference analysis of control and intervention groups of health workers in township hospitals
--------------------------------------------------------------------------------------------------------------

In Table [1](#T1){ref-type="table"}, both *t* test and chi-square test were adopted to analyze the differences between control and intervention groups of health workers in township hospitals. In Table [1](#T1){ref-type="table"}, the 3 terms of "age" "overall work of experience," and "years of working in public health" were analyzed by using *t* test, and other items were analyzed by chi-square test.

###### 

*t* test and chi-square test for remarkable difference analysis between control and intervention groups.
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The homogeneity test between the 2 groups was conducted to define the balance among the samples. The control group has 209 township hospital workers and the intervention group has 223 township hospital workers. No significant differences in age, gender, educational degree, professional title, qualification, overall work of experience, and years of working among the samples were observed (*P* \> .05).

3.2. Contrast of the health workers in township hospitals before and after intervention
---------------------------------------------------------------------------------------

The difference test of the behaviors of samples and their key influencing factors was tested by adopting *t* test. The results showed significant differences among BA, PBC, and behaviors of the control group in the individual service. Significant differences were also observed among BA, SN, PBC, BI, and behaviors of the intervention group. A significant difference was observed in the PBC of health information utilization and information exchange. Significant differences were observed among BA, PBC, BI, behaviors of the health information utilization, and information exchange in the intervention group. Table [2](#T2){ref-type="table"} shows the results.
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Differences statistics analysis of township hospitals health workers and its essential influencing factors before and after intervention.
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In terms of individual service, health workers of township hospitals provided individual service at least 24 times for 1 person per month. The eligibility rate of health prescription intervention was up to 82.46% at the third month, and increases to 92.34% at the end-line. Compared with the baseline, the individual service subsidy of health workers in township hospitals increased to 169 RMB per month for the intervention group. The mean score of the health information utilization of the intervention group increased to 5.41 from the baseline (0.47), but no obvious change was observed in the control group. The mean score of the information exchange increased to 4.68 from the baseline (0.43), but no significant difference was observed in the control group. The results are shown in Table [2](#T2){ref-type="table"}.

3.3. Comparison of the groups of the samples before and after intervention
--------------------------------------------------------------------------

The essential influencing factors of individual service, health information utilization, and information exchange between the intervention and control groups were measured by using *t* test and *U* test. The results of individual service presented significant differences were existing among BA, SN, PBC, BI, intention of individual service, and numbers of individual service per month. In terms of information utilization, the significant difference was observed in BA, PBC, BI, intention of individual service, and scores of information utilization between the control and intervention groups. A higher increment was observed in the intervention group. A significant difference was also observed among indicators of SN, BI, intention of information exchange, and scores of information exchange with respect of the information exchange, and a higher increment was observed in the intervention group. The results are shown in Table [3](#T3){ref-type="table"}.

###### 

Essential influencing factors of the 3 kinds of behaviors between the control and intervention groups.
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3.4. Structural model estimation of individual service of samples in township hospitals
---------------------------------------------------------------------------------------

Based on the results of PLS and individual service intervention of the samples in township hospitals, relevance was found between the individual service and SN, and the path coefficient is 0.257. Relevance was also found between SN and BI, between BI and behavior, with path coefficients being 0.287 and 0.451, respectively. Relevance was observed between individual service intervention and PBC, between PBC and behavior, with the path coefficients being 0.436 and 0.256, severally (Fig. [2](#F2){ref-type="fig"}).

![Structural model of individual service intervention of the samples in township hospitals.](medi-97-e12714-g005){#F2}

3.5. Structural model estimation of information utilization training of the samples
-----------------------------------------------------------------------------------

The results of the information utilization training of health workers in township hospitals showed that, based on PLS, the relevance could be observed between information utilization training and BA, and the path coefficient is 0.392. Relevance was also observed between BA and BI, between BA and behavior. The path coefficients were 0.412 and 0.347, severally. Simultaneously, the relevance was observed between information utilization training and PBC, between PBC and behavior, the path coefficients were 0.259 and 0.263, respectively (Fig. [3](#F3){ref-type="fig"}).

![Structural model of information utilization training of the samples.](medi-97-e12714-g006){#F3}

3.6. Structural model estimation of information exchange of the samples in township hospitals
---------------------------------------------------------------------------------------------

The results showed that, based on PLS, information exchange and SN were related, and the path coefficient is 0.398. SN and BI, BI and behavior, information exchange and PBC, and PBC and behavior were all related and had path coefficients of 0.427, 0.463, 0.186, and 0.179, respectively (Fig. [4](#F4){ref-type="fig"}).

![Structural model of information exchange of the samples.](medi-97-e12714-g007){#F4}

4. Discussion
=============

The results indicated the absence of significant differences in the age, gender, educational degree, professional title, qualification, overall work experience, and years working in health service providing among all the samples (*P* \> .05). We selected male and female health workers in township hospitals, based on the needs of our research investigation and intervention goals. The homogeneity of the 2 groups is a precondition of the intervention study. Related studies have also found insignificant differences among social-geographic characteristics of the 2 groups, which is the basis and precondition in conducting the intervention research.^\[[@R21]\]^ The results indicated that in individual service, the health workers of township hospitals provided individual service at least 24 times for each person per month. Compared with the baseline, the individual service subsidy of health workers in township hospitals increased to 169 RMB 1 person per month of the intervention group. Individual service can be considered as major and important task of the health workers in township hospitals. To some extent, the effect of individual service can be considered as evidence and serves as the evaluation standard of the relationship between township hospital health workers and residents.^\[[@R21],[@R22]\]^ A previous study showed that health managers should focus on promoting community health by ensuring the provision of food, water, exercises, and mental health during the individual service.^\[[@R23]\]^ Health education and health examination, especially personalized health examination during individual service, personalized health prescription,^\[[@R24]\]^ heath tracking, and follow-up visits all played vital roles in establishing a more stable relationship between public health workers and residents.^\[[@R25]\]^ The results showed the existence of a significant difference among indicators of SN, BI, and behavior with respect to the information exchange, with higher increments for the intervention group. Based on previous study on information exchange, information exchange has been shown to be related closely to the quality of information system, health service level and quality of township hospital health workers, and support of the government.^\[[@R8]\]^ Related literature indicated that under the pure TPB model, BA, SN, and PBC all had significant indirect effects on behavior whereas both SN and PBC contribute to the explanation of BI.^\[[@R26]\]^ SN, BI, and behavior have also been included in the studies on the TPB.^\[[@R27]\]^ Similarly, significant difference has also been observed the 3 indicators, namely, SN, BI, and behavior, which could reflect the effect of the information exchange to a certain extend.

In township hospitals, relations between the individual service and SN, BA and BI, BA and behavior, and individual service intervention and PBC could be observed. These results indicated the closer relation among individual service, SN, BA, BI, and behavior, which also means that any isolated independence does not exist in TPB. Hence, all the 5 factors are indispensable determinants of TPB. However, the relationship between BA, SN, and PBC has not been particularly well understood.^\[[@R28]\]^ Mathieson found that TPB indicated that BA, SN, meanwhile PBC are the direct determinants of the BI, which in turn affects behavior.^\[[@R29]\]^ In a decomposed TPB model, drawn upon constructs from innovations characteristics literature, the dimensions of SN, such as social influence, are explored more completely. The PBC is obtained by decomposing them into specific belief dimensions. Ajzen found that PBC was an essential determinant of behavior, and provided a more complete understanding of usage. Hartwick and Barki\'s conducted a study in organizational settings and found that SN was an important determinant of BI.^\[[@R30],[@R31]\]^ In such setting, actual behavior is a determinant of intention and usage.

The relevance of the path coefficient was significant between the information utilization training and BA. Relevance was also observed between BA and behavior, information utilization training and PBC, PBC and behavior by adopting the PLS method. These results indicated the obvious relation between information utilization training and TPB. As the reform and development of primary health service continues, information utilization will become increasingly needed and implemented. Information utilization has also been referenced in the field of public health and medical care. Using information in public health and medical care is vital, because it can contribute to the improvement of the correct rate of public health and medical data. Most township hospitals have poor information utilization and despite some primary health workers having information utilization skills, meanwhile, most village doctors have limited computer skills. The results showed that in township hospital, the promotion and development of information utilization has always been implemented by health workers. Hence, more township hospital health workers will be needed and should undergo regular information utilization training.^\[[@R32],[@R33]\]^ To some extent, BA is the most basic of health workers' behaviors, and attitude is always the previous condition and direct reflection of behaviors.^\[[@R34],[@R35]\]^ The relationship between PBC and behavior indicated that in addition to BA, PBC is also the key factor of behavior. PBC is an indirect factor that has an important effect on BA, BI, and behaviors. Other related literature review also showed the PBC is to be a key factor in TPB.^\[[@R36]\]^ The present finding provided some support to clarify the intention and to show that self-predictions were superior predictors of behavior than desires. The attitudes, SN, and PBC were the best predictors of desire. Thus, in our research, the residents must first translate their attitudes into desires, however, desires were direct predictors of behaviors, which may also be mediated by intentions or self-predictions.^\[[@R34],[@R37]\]^

The results of PLS show that not only information exchange and SN are related but also BI and SN. These results indicated that SN affected with impacted the information exchange, and information exchange was the performance of SN. BI has always been a cornerstone of SN, to a certain degree, BI is the consciousness of people\'s performance, will always influence SN regardless of positive or negative primary health workers. Conversely, SN is the result of one\'s intention.^\[[@R37]\]^ In our study, we focused on township hospital health workers, whose BI, to a large extend, can decide SN, especially in the information exchange, between the township hospital workers and village doctors. A review of related literature showed that information exchange was widespread between 2 different levels in the field of primary public health.^\[[@R24]\]^ A close relation exists between information exchange and behaviors, and PBC was mediating variable. As the mediating variable, PBC connects the information exchange and behaviors. The relationship is not merely between information exchange and PBC, but rather between the PBC and behaviors in the TPB. However, other similar studies have indicated that all factors of TPB can affect each other. The performance improvement of the primary health service system depends on health workers who possess professional skills. Concurrently, for township hospitals workers, in addition to professional and technology skills, and motivation and encouragement play a key role in their job satisfaction.^\[[@R38]\]^ Motivation and encouragement are essential to the behavior change of health workers, in addition to the number of primary health workers, which serves as the direct health provider in health service supply, deciding on the quantity, quality, health service pattern, and health cost.^\[[@R39],[@R40]\]^

5. Conclusions
==============

The 4-month intervention work of the health workers in township hospitals led to significant improvement in providing health service through the individual service, the information utilization, and information exchange activities. The results showed that cause and effect existed among BA, SN, PBC, BI, and behavior of township hospitals workers. BI can promote changes in behaviors. Moreover, different people have different behaviors, because of the differences in BA, SN, PBC, and BI. This study has significance in fully considering the rules of behavior changes to establish the intervention strategies and safeguards. Monitoring the behaviors of health workers, understanding the thoughts of health workers, and adjusting the strategies to evaluate and extend the health policy are all important.

6. Limitation
=============

However, in this study, the township hospital is the smallest intervention unit, and township hospital health workers are the object of this study. We also did not use random sampling of the group, but rather quasi-experimental research methods, because of investigation time limitations and the cost of labor. More data will be collected subsequently, which will verify the validity of the behavior change mechanism of health workers in township hospitals.
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